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(54) BUS ARBITER CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to support 
many master devices on a PCI bus t by using a one-shot signal 
based upon a frame signal and outputting an arbitration signal at 
the same as the end of the operation of a module in use with top 
priority. 

SOLUTION: A decoding part 100 receives a signal 22 of a 
module having requested service and searches a priority 
decoder 25 for the module with top priority among requesting 
modules. At this time, a one-shot generation part 200 generates 
the one-shot signal 33 by using the frame signal 30. A signal 
storage part 300 stores the module with the top priority 
according to the signal 33 and feeds it back as a signal 21 for 
selecting a next requesting module. An arbitration signal output 
part 400 uses the one-shot signal 33 based upon the frame 
signal 30 to output a bus arbitration signal 38 for starting use to 
the module with top priority at the same time as the operation 
end of the module in use. 
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1 

a-;l^R*«^nrq[15:0]*»JXtU £X 
^irc^^ZL—jKD^J&im s_rq[15 : 0] £l ^ffi^td J: 

&£:7U— All °n_f rams ^TPCI ^ P >y ^tC[W]#32-*i\ 70 
7>'>3 >y Mf^l-frame £r£U C07»3 <y MI 

tlfe^U— A/^l/Xfrane_s tC£*). ±fE*7 >>" 3 i y h 
* > ^¥ISOli?cJlfi^S*fi§ top_rq [15 : 0] ^TfWIffl 

2#Tl^x£K:^y?-£-fcJ\ *<D9-y?-*ftfcffi$fcl(g 
S^S#s_rq[i5:03^LTy^-hV^y^^^ ±fBg -20 
Lfc^^i— ;l/OS*«^njcq[i5:o]i:«rffl^:, It— 

Su!B^ffi$fe)!li{u^^^<fi^ tcp_rq [15 : 0] £\ tuf El_f ram 

f+S£ft#n_gnt[15:b] fcbttU^U SufS^ U-Aff^ 
n_frarre WOU^y h«naff«fi#Ui^afc*^ 

Per ^X^f£ffl^-ex^SI«bfc^^zL-;bcr)S5t<te 

•5§n_rq[15:0] ^ffifB^-^X^OS*«^STmgP^6ffi 
^^n^^C^-l£XS^rc^^zL-;bCOS*{i^s_rq 

[15:0] h£:§l£*y h^t&Sfn^ /SXffiffl^S^L 

X LTV ^t^S*ffun_s_iq [15:0] J&SttAtU AX 

fESc^^xrtr-^iHisSo. 

pa /^x<Dimi^^m^Lrc^iya.-^<Dm^m^in 

m(Dfc^)(D^U y ^{pfpei clock tC(W)W^^:TA^ 
U l^frane iS^ tLTttitlir%m 1 <D7 V y77U y 
-ft, 50 



) «FBfl¥ 10-2 6 917 2 

2 

^■CO^ l07U7/7n7 yCDtB^fi-^- l_f rare £\ HU 

fg^n>y^{I%>ci deck tcl^JBSHtT^y^S-ttSS 
2tO^U'y7 P 7n^yh. 

Suf BSg ZCDyVyZfyay -f<OWlit^ f ramejs t SulE 
SlWJ7^7Py 7°^tB^jff^ l_f rarre i: ^tuIES 
1 U >y -fyu y ?<D V -fe y him i: LTEPfinS-es 

[000 1] 

ripheral Ocnpcnent Interconnect : t4T\ Pdill/^ 
•5) ffl©AXTl£-*[a»fc:«!X ^cpci AX±<D*r 

fflco/ sx T\£—$ mmcmir £ t £ o 

[0002] 

KefeostKi pa /^^vi^^immmic^r 

BE#<3D^5S«. ^ScOVX^— f>WX^ 
^ n ^y ^«rfflv^S/c«>. ^¥tt#-^-OIE5Stt^^4oV^T 
offlS«tt*^>*<. S0SiM^*™T. ^mffl^O^X^ 

-X> WXtC^¥tt (fairiiess)RmS^Wa^l°|B#^ri 

[0 0 0 3] a>tfaL-^-aia«BJc«SSffii:L 

X?-f/WX^Xl/-^WX^E5j^ti, pa 
x±co^e> ? ^-;W^^n. ^x^-«tg^xu-7 

tt. ^<Ovx^--rVWX^V^xfgffl^:S**r§if 

[0004] wmayftSA*. vexm^m^^i^u 

PCI, ISA (Industrial Standard Architecture) , MCA 

tiTi/^o AXffiffl^:S**r§SWft^> pa 
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^ < co v x ?v W x — oco pa Ax±T*»jfrr£ 
[0 0 0 5] Pd /U^ffl^i^ J:t5vx*-r;V 

X (Master Device) (Xlt Initiator) /<vX£Dl£ffl}f5: 
If^/i^^XcDfgfflS^^ftl^-tir^fg-^T'fe^, n_rqft 
h (assert) L> cntC iSWilSKciot 
fSffl^T'$,i.n _9nt {i^#§tf^ti3:*Btf#L&W-n 

i£ikmtf^mT&%o jo 
[0006] miit. pci ^x^s^^-r^^ 

[i--o] fi-«t(2atf3)*7 , '9— hU WSUElBWCfc^T 

/WXlcm&WC'K<DffiQ^^t3-&T<tl%>. n_ 
gnt[i--0] ft^ (4Rt>*5) £r-^X liilfctCioT^ f^^PS: 
glfLfcff^ (njrame) (6)fCjtr5T f /VrXfCOI/>T^ 
fflWfctt-5-<7) tSCiKSS. f^fcifS^a.— /I/ 
fi, PCI y ( 5X^BBtt*nfc(frBe)tt!»T?0»/<X*ffiffl 20 

rtss) wry— h ^ttT^sapSA^a&ra c fc «t 

DIET'S. 

[0 0 0 7] 02f£. K#<fPCr MXOTtf— ^Ie]SS0 
[0 0 0 8] TtUKfrb 
m^fcik. c^TvWXtcttLT^XffifflgJ&^'yx 

t5o Cftfct. @ 1 ©n_rc3fi^(2Rr>*3)^PCI /SX^O 

■y^tcraW^-drSfeft-pfeSo pci ^xim-y^fi^f 30 
(i) T^iO^y^-lHKdWtc^y^-Ufcft, flBHKti 

•r'n— ^TS^ 7°-5 -I'^Ur-i' "T 3— (Priority Deco 
der) (lDifFRKGNT) # (12)J&ffl^T, —#16^ 

MiO^XffifflS3i<^WX^jl^L/-d^ CKDtvW 
X#^fcHU^2&ll^3<D^-yx1§IB&(i7 SC?i8) 
^•yxLT, ^Xffiffl*§^§gt- &{i^T-&£n_gnt {= 
#(4.5StfM) *tittJU ^X^fflfii^##^-i)«fc3tC 
te^r^Zo JKD&ol&TgAt. pci /^X^r«/jN*fiT 
JUBLfe«^Ktt, J!&S«T«:a5S*^ ^teBWr^ 

»ffl*3£aws*&«4 8<@j-x±) > *&stft 

Mxr If- ft im^tt^lJIKftSo 
[0 0 0 9] COHSSTte, ^■y^-(H]gSA' t 20iX±'(ia 

n>y^tLh^rS-r^>©T\ ^XcolSffl^ffiT^-tir^M 

[0 0 10] 

BSEtflWifcLJ:? fc-rsBBHl fct> pc 
HitiL 4*¥tt*flH*»cffiWU -IhKDpci tuvtim 50 



[0 0 1 1] cntc ioT, /WO^W^ffil?:^ 
m-f^ctic^T, pci /sx±OfgiW2^ii{i^*$o 

scfcjyajfespci fflcDMXT^-^iHiss^ji^-rsc: 

[0 0 12] 

46. *SSWK«S/^XTtr— ^EB8tt, pci ^XOfSffl 
■9— tT X^rSW Lfc^e^a.— ;KDS*{1€ n_rq[15 : 0] * 
Stt AtU gftC+f— tfXStf fc-t S^a, — ;KD®5)<fi^ s_ 

{mT"$>%> y U— -MI^n_frane ^Pd ^ a -y £ tc|^#3 
7V->3 <y Ml^fl-frane ^07/^3 

yHlf*, ±Epci * n * J: t>T5 ^ 
•y x£ ftfc 7 1'—Zv'S/l/X frames £<fct), ±fE"7y~> 
a -y hfl^i_fraitE ^r'J-fe-y hft57y->3 v hiS 1 ^ 
<0f8£¥©fc, ±flE7>v-3 y h{I^l_frane tC±KS 

^fS^-xn-^f >^S©«fi*fe«BffloK*^# tcp_ 

rq [15 : 0] ^(3]W^-a-T l^X ^ tC 7 •> fSt, -y 

fc^-^a.— ;l/<OS*ff-^s_rq[l5:0] t LT7f — HV^-y 
^*-t±. ±i5e^feliRfiiOE*#^tcp_rq[i5:0]i:WfE 

•9— tfX^lSL/c^V ! i-;b€)S5t<fi-^n_rq[15:0] t 
^rffl^t±> -9-— tfX^cOt^a-^cD^V^U— ©tt 

#B?«»i:, milBaffi$feJilI{u©S5R{I^tcp_rq[i5:0] 

Sf(ffii_frane m^C|l)»3^-ti:TA^L, pci /^X© 
ffiffl*ffi*fi : 5««i^n_gnt[15:0] t LTtbTjL. fj 
fH7U— Afl^nfraire tC«i; 0 'J •fe-y.h^nSf+Ssil^ 

[0 0 l 3] X, SufiES*{f Wrx-r-r z/V^mt. 
pci /^XcDffiffl-9— e'X^rSIf Lftty a -;W)S«fi 
%i_rq [is : o] £: huIE-9— ti'X tfOBSffl^WBEBW^ 5 f±J 

7j^tl^mc-9--ti'XStt^: ; €r> ? a-;KDS*fi^s_rq 

[15=0] t^tf/y hBUfcgfiasftiS-e, /Wffiffl*E*L 
T V €• a — 4"£>Pi?£-9-— tf X^rS^T t/ ^ ^ ^ 
^i— ;l/«^filLtB-rS*ff^«>»Rg|5t, MIES* 

im<DmtR%n>fr 6*iffifti« na* « n« +>■- e x l 

^t/^S*{f^m_s_rq[l5:0] ^^An, /^XcD^ffl^r 



5 

BUlB? U— A{§^fn_f rarre £:PCI <D±W<Dm 
^/cW^O >y ^{f-^pci clock ^lijffi^-itTA^ 

y fc. ^<Dfg 1 <D7 V y 77Uy 7<D.ttit}^ l_fraire 

Wfle^n^^fi^-pci clock icm^^r^y^ 

P *y ycDffi±l{i^fraiTB_s £Mf BS lWJ'y/7U7 70 
y^m^fi^l_franB fcfcflfllBS 1 <D 7 V y 77 U y 7 

[0 0 1 5]-c<OJ;3frc*aW«, IJ^exfcfiiBLfc 

%>7is-um&m^T, 7^>3 7fif*t«u 

>y MI^goVT±fB^£^LffiLfcffi 
tf--#1I^§*atfrr*«fc 5 frcttsa-rsc 

So 

[0 0 16] 

ffiffl+f- If X*gS» L /c^v ; a.-;I/^S*fi^- n_rq [15 : 

o] An, ffim-y— exgtt rc^e ^rL-yi/cDB^fg 

^s_rq[15:0]fc^ffl'&*tc:«J:5-9'-eX*SttTV^V> 

mmmzmL&u ^yh^^&^^mmv 1 ^ 

rL-;l/CQffi)fmi^fS^T^Sy U-A{f^n_frarte ^PC 
I ^Oy^lCl^fflS^ 7>->3*y hfi^l-frame «T± 

C07Vy3 >y Mf^S:* ±IBpci *y ^fc: £o 
T^'y^c?^ -^^^-^tl/c^U— AA;l/Xfran^_s IC 
£0. ±|H , 7^>3y hfl^lfrane *U-fey 

t 7>->3yh«^<oa^SP(200) ±m7yisav h 

^ffiOS*S#txp_rq [15 : 0] ■£ 5 y^i*. 

tf Xgtt /c^e ^ :z s_rq [15 : 0] £ LT7 4 50 



) nmW- 1 0-2 6 917 2 

d 

— hV*y*S-e\ ±fB»flBWfflOB*<i^tcp_rqCl5: 

0] ^S^B^-^X^IiLfc^^^-;b^*ft^n_rq 

[i5:0]«rffi-&*> It— e'X^^v^— ;V£Dil>7U- 
ffi#Oif]«W 000) £\ HijfB«ffi^iiffi^B3K{§^tcp_ 

rq[15:0]«\ tulBl_frane ff^ClRl^^TA^lL. PC 
*>U fufB7 Afl^n_frarre £ 0 'J -fe *y b^tlS 

{+SMS#fcb*SI5 (400) fc^6«WE«tiSo 
[0 0 17] tuIBig^fl-^^-r^— t-V Zsftl (ioo) 
per ^XCDffiffl-9-— \£7,&Wm^fc*:i? zl—)V(DW 
#«#nrq[15:0] HUfB*9"- lfX*©B#fi#OK«? 

S (300) fr6ffl**n*Btfrc-9--lfxS^fe€r^a-;l/ 

C0S*{i^s_rq[15:0] fc*A*JU &tf-y hS'JtCg^Iffi 

-lfX^SttTl^u^^^-;bcO^^Lffi-tSAf<ff 
^OilJRgp (23) t. ^OE^m^SJRSP (23) BfSPi 

ft^nm^^n^+f— ^X LTV>&l^g*{i^un_s_rq 

[i5:o] *attAtu '*x<Dma%m&Lrcfm$ixfiyt 

>^*^ffi*^S«59Rffi^=3-^ (25) 

[0 0 18] CCT > ,-WIBS*fS^OjBJRg|5(23)«, & 
vx*-f/WXO/WffiiB«Hif (22)«:SW, 
+>— If X £ n/c VX ^—r> «D®f st?$» s 

A^JpJ^-rSIUKilbT. s_rq[15"0] fl^" (21) ^n_rq 

[15--0] fI-^(22)cOT> F (and) 7 U^lelKTrM^n 

[0 0 19] *^ MfB9>^3 ^y hfl^fg^ (20 
o) ti. pce /U^fffllHWIL/ct^^- yl^tOBto 

^*orawc>fe«>©^b^^fi^pci clock frciRi«Bs-& 

TA**t lfrairefi#i:LTa^-rSSl©7Uy 
77uy7 (32) fc, 1 07 U ^y ^70 *y ^ (32) O 

W^|{l^l_frarTB £\ SufB^P ^y ^ff^pci clock ^ 
^tU*^^ 77f**5S2^7'J7y7P7 
y (34) fc. 2<D7Vv77Uy7 (34) ^tti^fl^ 

f rcare_s ilSMBSg 1 WJ 7/7^7 ^ttl^lfS^ l_f r 
arte m^i<D7Vy77Uy7 (32)(OV^y hfS 
§tLt«^§*7^-h«l, —m<DZuy 

[0 0 2 0] CCT\ 7yi/By M8^BP(200) tt. ■* 

^o^xrif-^iags^fty&iRiWftL. «»^»bbs& 

^Sbm*r/c*COfI^"e$»SfraiTe_s {f#(35)^/S 

ffl*M!^*C4:«»je»-&Sfl^'t***n_fr3ne \m (3 
0)^ Pd /^X^D^y^ ODKHHfl^-tfyVv'a HfB 
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^(33,35) .tstcu ccom^m^xmc 

fcx /SXtf^^^S^Sft^SfiK-rsfefeOfi^i: 
tffll/^tl^o Per ^XCD^uy^ (3i)"?ft#J^v^£ 
n/cff^^, l_frarre {1-^(33) T*$>0, COffJfSrJB^ 
TStff ranees (35)#£fiJtU frarre_s fflt^ (35) 
7 7f;^t C<D{i^ffl^Tl_frams fl^§(33)£: 
^ IJ/^^L^CJ:^!, PCI >^X±tCn_frame ft 

(30)^7-9-- h^nzt, \ ^ay^mm^vv^ 
[0021] mBX9amm^<oftmm <3oo> sat 

fi^(26)«:fflv\ /^xffiffl*B*pcr /^X^ffiSU 

ex^tvx^-^/^x^«^iAW-tr.xsis (s 

erviced RQ) fi^OfB1g[Hl£S7?fe§o BfMcSB (300) <DU 
>?X# (27)tC7yfSftftTX*-f/WXS, 7V — 



!un_s_rq[15] * = ! 


n_rq[15] * 




s_rq[15] 


!un_s_rq[14] = . 


n_rq[14] 


< . 


s_rq[14] 


!un_s_rq[13] = . 


n_rq[133 


< 


s_rq[13] 


!un_s_rq[12] = 


n_rq[12] 


< 


s_rq[12] 


!un_s_rq[ll] = 


nrqfll] 


< 


s_rq[ll] 


!un_s_rq[10] = 


n_rq[10] 


< 


s_rq[10] 


!un_s_rq[9] = 


n_rq[9] 


< 


s_rq[9] 


!un_s_rq[8] 


n_rq[8] 


< 


s_rq[8] 


!un_s_rq[7] = 


n_rq[7] 


< 


s_rq[7] 


!un_s_rq[6] = 


n_rq[6] 


< 


s_rq[6] 


! un_s_rq [5] 


n_rq[5] 


< 


s_rq[5] 


!un_s__rq[4] 


.n_rq[4] 


< 


s_rq [4] 


!un_s_rq[3] 


.nrq[3] 


< 


s_rq[3] 


!un_s__rq[2] = 


.n_rq[2] 


< 


.s_rq[2] 


!un_s_rq[l] = 


!n_rq[l3 


< 


.s_xq[l] 


!un_s_rq[0] 


!n_rq[0] 


< 


•s_rq[0] 


i--0]{f-S§<24)«, Sfc-9*- 






n_rq[15--0] fg^f(22)^ 







*X?-f/WX»^ t%WF.-?Z>S^T°$>%> no_tcp 

[0 0 2 2] — 1 6 \£y 
h [i5:0]fl-^i:LT. cftZ^n^n^v hSUUi&tf! 
^57U>fT«/££ns*\ HS1?«. ffiiLL loco 
fg^Q^^U A/tB*{f#«r Ci5:0]"eS^Lfc o 

[0 0 2 3] COcfc^C, fltfigSnfc*SSWO*S|5»giJ 

[0 0 2 4] Jgffi/^Xffiffl«rS*-rSfi^rfeSn_rq[l 
5 : 0] (22) C £>{Pf ^TC^C LTBEfcU— t£X 

l fc * — r / w x^ 6 <£©Brz? & s a^sa^sggg-r 

5fc«>, ^S(l) <0<fc"5aiHlK«:ffl3S*^ un_s_rq 
[15:0] (24)^D^H±^ 0 C (Officii. ffiC^t- 

t£X£nT&<, -9— IfX^SIfb/cVX^-^V^X 
6^tDS*TfeSCfc«:^Otc, ^cojc^&SC (i) * 

- — a (i) 



±IB^(l) un_s_rq[15 
t£XLT^&l,^?S^L 

Ed /^X±tC^>TC0glSff^T$»*9> s_rq[15"0] fl 

Lfct<D"T?fea«0*^o n_rq[15"03 ff-^ (22) £s_rq 40 

[15- '0] {f^(21)^:TVF(AND) lHl£§{23)^LTun_s_r 

q[15"0]{i-^(24)^tB-r^Ci:^. s_rq[15"0] {I^f 

(21)^WC[l]^^nfcfI^-<h LT, n_rq[15--0] {§^§ (2 

2)iDgflHWWi#*raWftU ffi^ST2g^77^ 

IF{ !un_s_rq[15] ) then tcp rq[15..0] = B0111111111111111— (^2) 
else if (!un_s_rq[14]) then tcp rq[15. .0] = B1101111111111111 
else if (!un_s_rq[13]) then tcp rq[15. .0] = B1110111111111111 
else if (!un_s_rq[12]) then tcp rq[15. .0] = BllllOlimilllll 
else if (!un_s_rq[ll]) then tcp rq[15..0] = B1111101111111111 
else if (!un_s_rq[10]) then tcp rq[15. .0] = BllllllOlllllllll 



[002 5] £ <Dun_s_rq [15- • 0] y^^^Vr 
^(Priority Encoder) (2S)lCXt}c£tU 

ffll/^tl^o MIBy^-t'* V-T-f 7*3—^ (Priority De 
ccx3er)(25)«. — #KV >«jaHffl«:flS Lffi-T/c^ %L<0 
3(2) *^S@»ft^««SnT^So 
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else if ( 


un_s_rq[9] 


) 


then tcp rq[15. 


.0] 


= 


B1111110111111111 


else if ( 


un_s__rq[8] 


) 


then tcp rq[15. 


.0] 




B1111111011111111 


else if ( 


un_s_rq[7] 


) 


then tcp rq[15 . 


.03 


= 


B1111111101111111 


else if ( 


un_s_rq[6] 


) 


then tcp rq[15. 


.0] 




B1111111110111111 


else if ( 


,un_s_rq[5] 


) 


then tcp rq[15. 


.0] 




B1111111111011111 


else if ( 


.un_s_rq[4] 


) 


then tcp rq[15 . 


.0] 




B1111111111101111 


else if ( 


.un_s_rq[3] 


) 


then tcp rq [15. 


.0] 




B1111111111110111 


else if ( 


!un_s_rq[2] 


) 


then tcp rq[15. 


-0] 




B1111111111111011 


else if ( 


!un_s_rq[l] 


) 


then tcp rq[15. 


-03 




B1111111111111101 


else if { 


!un_s_rq[0] 


) 


then tcp rq[15. 


.03 




B1111111111111110 


end if 















tcp_rq[15..0] flH§ (28) te, 7 U V Zf7V V 7 (36) \d 

n _gnt {ft-Sf (38) £ LTdbi^^tX^o n_gnt[15..03 ff^ 
(38) tt. tcp__rq[15..0] {§^§ (28)*^<D510 tttfjStU 
SfiSSL/c^^a- /I/**— Ofe$ft^t&&«U n_gnt[l 
5..o]ffit#(38)*\ BOiuiiiiiiiiiiii Ki&D^ flBteNH 

[0 0 2 6] fgft^-t:XLTV^/^X{£ffl1tom^ 
-«\ PCI ^XCDnfrane {§^(30)^07 >Xf7^VVX 
(one step pulse) "T&£frame_s {ft^ (35)^fl90^T. to 
p_rq[15..0] ft^ (26)^s_rq[15. .0] {21)<D\t] £ 

LT, -0W-lfX^g^rcSHS^eOn_rqff^(2 
2>«U ffifflffRT^S^fc^e^JL— n_frane fl# (3 

(i) *ii5a-rsct^a**<. ©i/WWu^/wsffls 

[0 0 2 7] CCD<fc?fc:* s_rq[15..0] {M^(21)te, tQ 
J/KLfccfc'MC. n_rq[15. .0] {f^ (22) £ TZ/ F (AND) [I] 



"fSffiflJ*^** PCI /SX±<Dfrane fS^(30)*\ tV 
T-9"-h (deassert) *tl^ct. "3" <*&<QMfi£V ^Xffiffi 
SIR 7X r/ W XfcffiE W^ftl 6*6 C £ #T*S 
6 Q {gfflW^ftuWoTgttTfe. pci ^XMffl^tStc 
i: T irdyII^ £: urarfl^Stt ^tui-c^. /^X^rffi^ 

[0 0 2 8] COJ:^«^ffli^ #»cteffi«PItf 
6 c t J: o TBBSffcS ftfc. pce v Steffi 

-rscfctcsso 7u-m^^mg(5(37)^, sksemx 

C £^^ J £Z>m j ^T&Z>, no_tcp_rq \W (29)^3t/S 

30 [0 0 2 9] C<D^mt. [27)<DV^ h (Res 

et) «S?(r) tcA*?n, s_rq(l#(2i)(DrtS*^T^ 

6 el i: J: 0 Btf— SiSi MWffiO v x £ -tv KX^B 

/*X^ffi#tt#-f 6C fctCfcSo' no_tcp_rq fl^f (2 

6o 

[0 030] 



no__tcp-rq = un_s_rq[153 < un_s_rq[14] < — S (3) 

un_s_rq[133 < un_s_rq[12] < 

un_jB_rq[ll] < un_s_rq[10] < 

un_s_rq[9] < un_s_rq[8] < 

un_s_rq[7] < un_s_rq[6] < 

un_s_rq[53 < un_s_rq[4] < 

un_s_rq [3] < un_s_rq[2] < 

un_s_rq[l] < un_s_rq[0] < T'fe^o 

u <4«fl!)te**'r<^^i?fflo^6n*<t'9fcu ^ [0031] 



^"T6C ^^CcfcoT, FPGA-^ASICTNCDft^^tCL 
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( 7 ) 



10-26 



n 

X^ST'^i)<t^ti:-ri)Ci:^«fcoT, pa axcd^ 
[01] Pd ^X<0#^JW#^L;fc*>f3ViaaTa& 

-So 

[02] t^©M|jai!i?Ti*£ (pa ) MXtDWgaslE&E 
[0 3] ^RSWO«2BR?ai8 (eci) ;SX<DWislHlK&0 



72 

23 mmmcDmmi® 

2 5 ffiSfcJUffi^-^ 

2 7-9-— \fi^omME^mm u^x * 

3 2, 3 4 yV-y^fyu-y-f 

3 6 7 u y -fyuyy 

3 7 /WO? U -ttfBfclBW 

1 0 0 g^ff-^n-fV 
200 {f ^O^^SB 

3 0 0 +)"- tfX<£<Dg*{i^lrjRgP 

;o 400 wmBmatitfc 

AND x^F-y— h 

or 

1 n m^— h 



[01] 



CLK 
H_rq[0| 
n_rq[l] 



a_«nt[0] 



n_gut[l] 



a_fr«me 



AD 



! 1 



ruajajajnjajrLTu 



K 



If 

I 

IV 



« r I 

! ' / |_ 

•f ^ADDRBSSy DATA ) - 



ft. 

I 



LJ/ 



! 8 



- (address)( data ) 
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